Exploring the effect of irrigation on biodegradable film-covered drip-irrigated maize is essential for sustainable agricultural development in arid areas. These regions, like Xinjiang in China, are home to suitable irrigation and biodegradable films. Through field trials, four levels of irrigation, and two biodegradable films and one common polyethylene film were set up to study the effects of different treatments on the physiology, growth indicators, and yield of maize. The results showed that the effects of irrigation and biodegradable films on the photosynthetic index and fluorescence index of maize reached a very significant level (p < 0.01). The effect of single factor irrigation and biodegradable films on the photosynthetic index and fluorescence index of maize reached a significant level (p < 0.05). The photosynthesis index, fluorescence index, plant height, LAI (leaf area index) and yield of W 3 M 3 treatment had the highest value, when compared with other treatments. The W 1 M 1 treatment had the lowest value. The photosynthesis index, fluorescence index, plant height, LAI, and yield of the W 3 M 2 treatment were second only to W 3 M 3 . In addition, the output was only 40 kg ha −1 less than W 3 M 3 . W 3 M 2 has the best treatment effect from a perspective of sustainable agricultural development and efficient water saving; the optimal irrigation amount was 5625 m 3 ha −1 , induction period was 60 d, and thickness was 0.01 mm. The results of this study are of guiding significance for the promotion of the use of biodegradable films, search for suitable irrigation, and development of low-carbon agriculture.
Introduction
Mulch films have obvious functions of water retention, temperature increase, disease prevention, insect resistance, weed control, promotion of crop growth and development, improvement of crop yield, and improvement of economic benefits [1, 2] . The main component of these films is polyvinyl chloride. If polyethylene remains in the soil for a long time, it will inevitably cause soil compaction, permeability deterioration, soil fertility decline, and even have serious impacts on crop growth and development, eventually leading to a decline in yield [3] . It is predicted that the global usage of agricultural plastic films, including plastic mulches, will increase-from 4.4 million tons in 2012 to 7.4 million tons in 2019-with China and the Middle East being the major markets [4] .
With the increase of plastic film coverage area and usage, as well as the cost-saving reduction of film thickness in many plastic film production units, more and more plastic film debris remain average annual precipitation is 207 mm, and the average daily temperature during maize growth is 26.61 °C (Figure 2 ). The evaporation is 1660 mm, the annual average temperature is 7.7 °C, of which the accumulated temperature of >10 °C is 3463.5 °C, the accumulated temperature of >15 °C is 2960.0 °C, the frost-free period is 170 d, the groundwater depth is more than 10 m, and the soil texture is medium loam, 0-100 cm soil. The average bulk density was 1.60 g cm −3 , and the field water holding capacity (mass moisture content) was 18.65%. 
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Figure 1. Test location area.
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Figure 2.
Daily average temperature and rainfall during the maize growth period.
Test Methods
In this experiment, the maize variety "Xinyu 66" was chosen as the research object. The sowing date was 1 May. The planting mode was a film with two tubes and four rows. The mulch film width was 1.45 m, capillary spacing was 60 cm, and row spacing was 30 cm. Plant spacing was 20 cm, the theoretical number of plants was 82,500 plants ha −1 , and seeding depth was 3 to 4 cm. The specific seeding mode is shown in Figure 3 . Using the plot test, the size of each plot was 5 m × 4.5 m = 22.5 m 2 (length × width). The test uses a fully biodegradable film (the main component of the film is PBAT, labeled M 1 and M 2 , respectively), provided by Guangzhou Kingfa Co., Ltd. (Guangdong, China). The thickness of M 1 was 0.01 mm, induction period was 60 d; thickness of M 2 was 0.01 mm, and induction period was 80 d. Ordinary polyethylene plastic film (M 3 ) was provided by Xinjiang Tianye Co., Ltd. (Xinjiang, China) and the thickness of M 3 was 0.01 mm. The irrigation setting had three levels: irrigation quotas were 3625, 4625, 5625, 6625 m 3 ha −1 (respectively referred to as W 1 , W 2 , W 3 , W 4 ), a total of nine treatments, with three repetitions. Irrigation was done 10 times in the growth period. The number of irrigation times and irrigation quota is based on Zhai's method [14] and refers to the actual quota of the irrigation level of drip-irrigated maize in Shihezi and surrounding farms in recent years. P 2 O 5 : 120 kg ha −1 , K 2 O: 90 kg ha −1 was used as the base fertilizer, and urea 20% was used as the base fertilizer. The fertilizer was poured deep into the soil before sowing-the amount applied was based on the requirements of the field, and a fertilization tank that used water for the process was employed. The specific irrigation and fertilization rates for each growth period are shown in Table 1 . A drip irrigation belt was one such irrigation method; it was a single-wing labyrinth drip irrigation belt (manufactured by Xinjiang Tianye Co., Ltd.) with an outer diameter of 16 mm, wall thickness of 0.3 mm, dripper spacing of 30 cm, and dripper flow of 2.6 L h −1 . Water was supplied by a power outlet, and a treatment water meter controlled the amount of irrigation.
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Test Items and Methods
Weather Data
The test station was equipped with an automatic weather station (TRM-ZS2 type, Jinzhou Sunshine Meteorological Technology Co., Ltd, Jinzhou, China), which recorded temperature, rainfall, air humidity, solar radiation, etc. every minute. 
Photosynthetic Indicators
Weather Data
The test station was equipped with an automatic weather station (TRM-ZS2 type, Jinzhou Sunshine Meteorological Technology Co., Ltd., Jinzhou, China), which recorded temperature, rainfall, air humidity, solar radiation, etc. every minute.
Photosynthetic Indicators
The photosynthetic characteristics of functional leaves were measured on 5 July (jointing stage), 24 July (tasseling stage), and 29 August (maturity stage) using a CI-340 hand-held photosynthetic apparatus made in the US. The leaves are marked. The measurements included maize transpiration rate (T r ), net photosynthetic rate (P n ), stomatal conductance (G s ), and intercellular CO 2 concentration (C i ) photosynthetic physiological indicators. The cotton functional leaves were selected on a clear and cloudless day in each growth period, starting from 08:00 to the end of 18:00, with a time interval of 2 h. Three samples were continuously measured for each treatment, and the test data was the average value measured throughout the day. The chlorophyll fluorescence parameters of the leaves were measured using a PAM2500 fluorometer and a 2030B light-adaptive leaf clip (Walz, Nuremberg, Germany). The fluorescence parameters were measured simultaneously with the gas exchange parameters, and the leaves measured for each treatment were the same as those for the gas exchange parameters. The maximum fluorescence yield (F m ) and initial leaf fluorescence yield (F 0 ) of the leaves were measured before sunrise. The initial fluorescence yield (F 0 ) and the maximum fluorescence yield (F m ) were first determined; F m and F 0 of the corresponding leaves were manually input before the chlorophyll fluorescence parameters were measured. Then, using natural light as actinic light, the saturation pulse for annihilation analysis was turned on; the actual fluorescence yield (F ) at a random time and the maximum fluorescence yield (F m ) under light adaptation was determined; and the maximum photochemical efficiency (F v /F m ), PSII potential activity (F v /F 0 ), photochemical quenching coefficient (q p ), non-photochemical quenching coefficient (NPQ), actual photochemical efficiency (Y(II)), and apparent electron transport rate (ETR) were calculated. The calculation formula for each fluorescence parameter uses Roháček's method [16] , i.e.,
Note: PAR is photosynthetically active radiation, µmol/(m 2 ·s)
Grain Yield
During the maize crop's maturity period, random sampling was done for each plot, and five points were taken in each plot. Five maize plants were chosen continuously at each point, and the length of the panicles, the number of rows, and the length of the baldness was measured, and then the ears of the maize were threshed. The grain was air-dried and weighed (called its 1000-grain mass and total grain mass), then converted into yield per hectare.
Determination of Growth Indicators
Plant height: Five maize plants with uniform growth were selected in each growth period, and plant height was measured and averaged, and observed every 10 days.
Leaf area: For maize plants with high plant height, the length and width of the leaves were measured with a tape measure to ensure normal growth; the leaf area and leaf area index were calculated separately. The formula was calculated with reference to Wang's method [17] .
Leaf area per plant of maize (cm 2 ) = Leaf length (cm) × Leaf width (cm) × 0.7
LAI = Leaf area per plant × Number of maize plants per unit of land area/Unit land area (8)
Data Processing
Data was calculated using Microsoft Excel 2016, plotted by Origin 2017; two-way ANOVA and Duncan (p = 0.05) method were used for multiple comparisons between treatments using IBM SPSS Statistics 22. The way in which future crop yields will increase will depend mainly on increased conversion by photosynthesis [18] . Changes in net photosynthetic rate (P n ) and transpiration rate (T r ) of dewatering film coverage on de-irrigated maize were noted at the jointing stage (5 July), tasseling stage (24 July), and maturity stage (29 August). The regularity and variance analysis are shown in Table 2 . It can be seen from Table 2 that the P n of drip-irrigated maize reached maximum at the tasseling stage, and the average value of each treatment was 30.45 µmol m −2 s −1 ; the average value of P n in the jointing stage was 23.28 µmol m −2 s −1 ; the average value of P n treatment at maturity was 22.33 µmol m −2 s −1 , and the P n value of the treatment from the jointing stage to the maturity stage increased first and then decreased. Owing to different water treatments, P n value increased with the extension of the film induction period. At the W 1 irrigation stage, M 3 was 11.73% and 8.88% higher than M 1 and M 2 , respectively. At the W 2 irrigation level, M 3 was 9.46% and 7.54% higher than M 1 and M 2 , respectively. Under the W 3 irrigation level, the M 3 ratio was higher. M 1 and M 2 were 12.31% and 6.56% higher, respectively. Under the W 4 irrigation level, M 3 was 11.46% and 7.17% higher than M 1 and M 2, respectively. The film can regulate soil temperature, improve soil moisture, and promote crop photosynthesis. Ordinary plastic film mulching has the strongest effect on maize P n , which is characterized by ordinary plastic mulch >biodegradable mulch film. W 3 M 2 treatment is best for degradable films' coverage, second only to W 3 M 3 treatment, showing obvious interaction between irrigation and mulch film. This is mainly because the water retention and warming performance of the common plastic film is better than that of the biodegradable film, and water can regulate the photosynthetic rate of the crop. Previous studies have shown that PE films and biodegradable films can increase soil temperature and soil water content, thereby promoting crop growth [19] [20] [21] . Moisture is an important factor affecting the photosynthetic, physiological characteristics of plants [22] . Soil moisture affects crop photosynthetic rate [23] . The amount of irrigation and mulching will affect soil moisture content, affecting the water absorption of crops, and ultimately impacting the photosynthesis of crops. The analysis of variance showed that the effects of irrigation and film mulching and single factor irrigation on the P n of the maize growth period reached a very significant level (p < 0.01); the single factor mulch factor did not reach the significant level of P n (p > 0.05). Table 2 . Effect of irrigation amount on P n and T r of degradable film-covered drip-irrigated maize. Tables 3-6 are the same as Table 2 .
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Transpiration rate is an important physiological indicator reflecting the strength of leaf transpiration. Irrigation amount and plastic film mulching are the main factors affecting the change. The change of corn transpiration rate can reflect the growth of maize. It can be seen from Table 2 that the transpiration rate (T r ) of each treatment is consistent with the changing trend of P n , and the single-peak curve is first increased and then decreased from the jointing stage to the maturing stage, and the tasseling stage reaches the maximum value. At the same irrigation level, the T r value increases with the extension of the mulch induction period. The range of T r in the tasseling stage is 3.86 mmol·m −2 s −1 to 6.86 mmol m −2 s −1 . The analysis of variance showed that the effects of irrigation and film mulching and single factor irrigation on the growth period of maize T r reached a very significant level (p < 0.01); the single factor mulch factor reached a significant level in maize T r (p < 0.05). This indicated that suitable irrigation amount and film combination could reduce the content of abscisic acid (ABA) and increase the content of cytokinin and auxin in cotton leaves, thus increasing the net photosynthetic rate and transpiration rate.
Effect of Irrigation Amount on G s and C i of Degradable Film-Covered Drip-Irrigated Maize
This study shows the stomatal amount of the degradable film covering the stomatal maize jointing stage (5 July), the tasseling stage (24 July), the maturity stage (29 August), stomatal conductance (G s ) and intercellular CO 2 concentration (C i ). The change law and variance analysis are shown in Table 3 . From the jointing stage to the maturity stage of maize, G s showed a single peak curve, which increased first and then decreased, and the maximum appeared during the tasseling stage; C i showed a trend of decreasing first and then increasing, and the minimum value was found during the tasseling stage. The effects of single factor irrigation, irrigation and film interaction on G s and C i of maize leaves reached a significant level (p < 0.01). The influence of single factor factors on G s and C i of maize leaves reached a significant level (p < 0.05). 3 . A reasonable irrigation amount and mulch can reduce the activity of nitrate reductase, increase the chlorophyll content of leaves, accumulate carbohydrates of vascular bundle sheath cells, and enhance the gas exchange capacity of maize leaves, and finally improve the photosynthetic carbonization ability of maize. Previous studies have found that too much or too little water is not conducive to photosynthesis [24] . Appropriate irrigation and biodegradable film coverage keep the soil moisture at an appropriate level, which is conducive to photosynthesis. In this study, the net photosynthetic rate of leaves under biodegradable film coverage treatment was improved to some extent. It can be seen that biodegradable film coverings can produce more photosynthetic products in leaves, which may be related to the heat preservation and moisturizing effect of agricultural film coverings.
Effect of Irrigation Amount on Chlorophyll Fluorescence Parameters of Degradable Film-Covered Drip-Irrigated Maize
The initial fluorescence (F 0 ) value in the chlorophyll fluorescence parameter is the fluorescence yield when the PSII reaction center is completely open; a decrease indicates that the antenna pigment heat dissipation increases, and an increase indicates that the PSII reaction center suffers severe damage, and the maximum photochemical efficiency (F v /F m ) is closely related to the plant photosynthetic rate [25] . Chlorophyll fluorescence analysis can reflect plant PSII function under environmental stress change of energy [26] . Table 4 shows the variation and variance of F v /F m and F v /F 0 in the jointing stage of drip-irrigated maize (5 July), the tasseling stage (24 July), and the maturity stage (29 August). It can be seen that both F v /F m and F v /F 0 change first and then decrease with advancement of the maize growth period, and the tasseling stage reaches the maximum value and reaches the minimum value at maturity. Among them, the effects of single factor irrigation and film mulch on F v /F m and F v /F 0 of maize growth stages reached significant levels (p < 0.05). The effect of amount of irrigation and film interaction on maize leaf F v /F m and F v /F 0 reached a very significant level (p < 0.01). Table 4 that the F v /F m of drip-irrigated maize functional leaves reached the maximum level at the tasseling stage, with an average of 0.81 for each treatment; the jointing stage decreased, the average value of each treatment was 0.76; the maturity period was reduced to the lowest, and the average value of each treatment was 0.75. The value of F v /F m in each treatment from the jointing stage to the maturity stage showed a trend of increasing first and then decreasing. Under the same irrigation level, the F v /F m value of the functional leaves of maize growth period rose with increase of the film induction period. The W 3 M 2 treatment was found to be best in degradable film coverage, and the minimum value was obtained at W 1 M 1 . At the W 1 level, M 3 was 9.23% and 1.57% higher than M 1 and M 2 , respectively. This indicates that proper irrigation and biodegradable film coverage can improve the photosynthetic performance of corn and improve the conversion efficiency of light energy in the PSII reaction center. At the W 3 level, M 3 was 5.60% and 0.47% higher than M 1 and M 2 , respectively. F v /F 0 reflects the original light energy conversion efficiency of maize photosystem II. It can be seen from Table 4 that the functional leaf F v /F 0 of drip irrigation reached the maximum level during the tasseling stage, and the average value of each treatment was 3.84; the jointing stage decreased, the average value of each treatment was 3.56. The maturity stage was reduced to the lowest, and the average value of each treatment was 3.24. From the jointing stage to the maturity stage, the F v /F 0 values of the treatments increased first and then decreased. Under the same irrigation level, the F v /F 0 value of the maize growth period increased with the increase of the mulch induction period; the W 3 M 2 treatment was found to best in degradable film coverage and W 1 M 1 obtained the minimum value. At the W 1 level, M 3 was higher than M 1 and M 2 treatments by 20.46% and 9.85%, respectively. At the W 2 level, M 3 was higher than M 1 and M 2 treatments by 22.67% and 10.75% respectively. At the W 3 level, the M 3 ratio at the tassel stage was higher. The M 1 and M 2 treatments were 21.04% and 8.31% higher, respectively. At the W 4 level, M 3 was 23.44% and 10.70% higher than the M 1 and M 2 treatments, respectively. It indicated that reasonable irrigation and biodegradable films could enhance the activity of RUBP carboxylase in the photosynthetic leaf of maize, and increase the chlorophyll fluorescence kinetic parameters F v /F m and F v /F 0 , thus increasing the accumulation of photosynthetic products in maize. Table 5 shows the variation of q p and NPQ and the analysis of variance of the amount of irrigation on the de-irrigation film covering the drip-irrigated maize jointing stage (5 July), the tasseling stage (24 July), and the maturity stage (29 August). It can be seen that the q p value from the jointing stage to the maturity stage increased first and then decreased. The tasseling stage reached the maximum and the maturity stage reached the minimum. The NPQ decreased first and then increased with the growth of the maize growth period. The minimum is reached and the maturity stage reaches a maximum. Among them, the effects of single factor irrigation and film mulch on q p and NPQ of maize growth stages reached significant levels (p < 0.05). The effect of amount of irrigation and film interaction on maize leaf q p and NPQ reached a very significant level (p < 0.01).
Effect of Irrigation Amount on q p and NPQ of Biodegradable Film-Covered Drip-Irrigated Maize
q p represents the reduction state of QA of the original electron acceptor. q p indicates the degree of openness of the PSII reaction center [16] . It can be seen from Table 5 that the q p of drip-irrigated maize functional leaves reached the maximum at the tasseling stage, and the average value of each treatment was 0.87; the jointing stage decreased, the average value of each treatment was 0.74; the maturity stage was reduced to the lowest, and the average value of each treatment was 0.59. The q p value of each treatment from the jointing stage to the maturity stage increased first and then decreased. At the W 1 level, M 3 was 13.88% and 6.16% higher than the M 1 and M 2 treatments, respectively. At the W 2 level, M 3 was 12.99% and 5.79% higher than the M 1 and M 2 treatments, respectively. At the W 3 level, M 3 at the tasseling stage was higher than the M 1 and M 2 treatments by 11.02% and 5.06%, respectively. At the W 4 level, M 3 was 12.29% and 6.15% higher than the M 1 and M 2 treatments, respectively. This shows that reasonable irrigation volume and biodegradable film coverage can enhance the utilization of light energy and improve photosynthetic electron transport ability. Table 5 that the NPQ value of functional leaf of drip-irrigated maize reached the maximum at maturity stage, and the average value of each treatment was 1.37; it decreased in the jointing stage-the average value of each treatment was 1.11; the tasseling stage was reduced to the lowest, and the average value of each treatment was 0.98; the NPQ value of each treatment from the jointing stage to the maturity stage decreased first and then increased. At the same irrigation level, the NPQ value decreased gradually with increase of the mulching period. At the W 1 level, M 1 increased by 21.33% and 50.76%, respectively, when compared with M 2 and M 3 . At the W 2 level, M 1 increased by 24.37% and 72.0%, when compared to M 2 and M 3 ; at the W 3 level, M 1 increased by 35.95% and 65.05%, when compared to M 2 and M 3 , respectively. At the W 4 level, M 1 increased by 25.23% and 70.45%, respectively, when compared to M 2 and M 3 . This indicates that reasonable irrigation and biodegradable films can improve the photochemical quenching coefficient and photochemical activity of the PSII reaction center, thus improving the photosynthetic capacity of maize plants. Table 6 shows the variation law and variance analysis of irrigation amount on biodegradable films coverage on drip-irrigated maize jointing stage (5 July), tasseling stage (24 July), maturity stage (29 August) Y(II) and ETR. It can be seen that the values of Y(II) and ETR both increase first and then decrease with the growth of the maize growth period. The tasseling stage reaches the maximum and the maturity stage reaches the minimum. Among them, the effects of single factor irrigation and film mulch on Y(II) and ETR of maize growth stages reached significant levels (p < 0.05). The effect of amount of irrigation and film interaction on maize leaf Y(II) and ETR reached a very significant level (p < 0.01).
Effect of Irrigation Amount on Biodegradable Films Covering Drip-Irrigated Maize Y(II) and ETR
Y(II) and ETR represent the actual photosynthetic quantum yield and relative electron transport rate of plant photosystem II, respectively. Plant PSII reaction center activity can be used for table-viewing and quantum transfer efficiency (ETR) to reflect that it is an effective parameter to characterize photosynthetic capacity [27] . It can be seen from Table 6 that the mean value of the functional leaf Y(II) of the drip-irrigated maize at the jointing stage is 0.54; the maximum length of the maize is reached, the average value of each treatment is 0.72; the maturity stage reaches the minimum value, and the average value of each treatment is 0.45. At the W 1 level, M 3 was 17.71% and 8.22% higher than the M 1 and M 2 treatments, respectively. At the W 2 level, M 3 was 17.26% and 7.56% higher than the M 1 and M 2 treatments, respectively. At the W 3 level, the M 3 ratio at the tasseling stage of the M 1 and M 2 treatments was 12.93% and 6.41% higher, respectively. At the W 4 level, M 3 was 13.09% and 5.72% higher than the M 1 and M 2 treatments, respectively. The trend of ETR is similar to that of Y(II): the maximal stage of maize is reached, the minimum value of maturity stage is reached, the same level of irrigation, and the ETR value increases with the increase of mulch induction period. This indicates that reasonable irrigation amount and biodegradable films may enhance the antioxidant capacity of cotton leaves, slow down the oxidation rate of film lipids, increase the utilization rate of light energy of plants, improve their photosynthetic electron capacity and enhance photosynthetic capacity. Figure 4 shows the variation of irrigation yield on the plant height of biodegradable films covered with drip irrigation. The variation trend of maize plant height is as follows: it first increases rapidly, then remains stable; the effects of different treatment plant heights vary. The overall trend of plant height in the whole growth period was as follows: the growth rate in the seedling stage was slower, and the difference of different treatments was small. The growth of plants in the jointing stage was rapid, and plant height increased significantly. The difference of different treatments is significant; the growth of maize from vegetative to reproduction changes-morphological indicators change slowly, and plant height growth is slow. At maturity, plant height tends to be stable, and is not significantly increased. It can be seen from Figure 4 that the plant height of maize at the W 4 level is significantly higher than that of other levels. Among them, the W 4 M 3 treatment resulted in the highest plant height-average plant height was 187.4 cm; the W 1 M 1 treatment had the smallest plant height-average plant height was 154.2 cm. Maize is a high-water crop. Moisture is very important for corn growth. Film mulching will affect soil moisture. Biodegradable film water retention performance is weaker than ordinary plastic mulch, and biodegradable films in different induction periods will follow the filming time. Different degrees of degradation occur, and water retention performance will decrease, resulting in a decrease in plant height. This indicates that the appropriate amount of water and degradable film can increase the maize plant's height.
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the early stage of growth, and its effect is equivalent to that of common mulch; however, with the advancement of the growth process, its promoting effect is gradually weakened. The W3M3 treatment of LAI is the largest, the tasseling stage is 5.89; the W3M2 treatment has a LAI value of 5.58, which is second only to the W3M3 treatment. the W1M1 treatment's LAI is the smallest, and the tasseling stage is 3.57. This shows that suitable irrigation amount and biodegradable film can promote maize LAI, which can promote maize growth. 
Effect of Irrigation Amount on Yield and Its Components of Biodegradable Films Covered with DripIrrigated Maize
The amount of water and biodegradable film not only affects the growth index of corn, but also has a great impact on the yield of maize. Table 7 shows the effect of irrigation volume on the yield and composition of biodegradable films covered with drip-irrigated maize. At the same irrigation level, maize stalk length, bald tip length, grain number and 1000-grain weight were significantly different (p < 0.05). The ear length, grain number and 1000-grain weight of maize increased with increase of the mulch induction period, and the length of the cusp decreased with the increase of the mulch induction period. W3M3 treatment yielded the highest, W3M2 processing second, W1M1 treatment yield was the lowest; the W3M2 treatment increased by 18.02% compared to the W1M1 treatment under the W3 irrigation level; W3M3 grain yield increased by 2.64% and 0.31%, respectively, when compared with W3M1 and W3M2. The W3M2 treatment only reduced the yield of the W3M3 treatment by 40 kg ha −1 , which did not reach significant difference. This indicates that the W3M2 treatment has the same effect as the W3M3 treatment, which shows that reasonable irrigation amount and biodegradable film can reduce soil residual film pollution. It can effectively improve soil environment and play a role in the preservation and water retention of common mulch films. 
Effect of Irrigation Amount on Yield and Its Components of Biodegradable Films Covered with Drip-Irrigated Maize
The amount of water and biodegradable film not only affects the growth index of corn, but also has a great impact on the yield of maize. Table 7 shows the effect of irrigation volume on the yield and composition of biodegradable films covered with drip-irrigated maize. At the same irrigation level, maize stalk length, bald tip length, grain number and 1000-grain weight were significantly different (p < 0.05). The ear length, grain number and 1000-grain weight of maize increased with increase of the mulch induction period, and the length of the cusp decreased with the increase of the mulch induction period. W 3 M 3 treatment yielded the highest, W 3 M 2 processing second, W 1 M 1 treatment yield was the lowest; the W 3 M 2 treatment increased by 18.02% compared to the W 1 M 1 treatment under the W 3 irrigation level; W 3 M 3 grain yield increased by 2.64% and 0.31%, respectively, when compared with W 3 M 1 and W 3 M 2 . The W 3 M 2 treatment only reduced the yield of the W 3 M 3 treatment by 40 kg ha −1 , which did not reach significant difference. This indicates that the W 3 M 2 treatment has the same effect as the W 3 M 3 treatment, which shows that reasonable irrigation amount and biodegradable film can reduce soil residual film pollution. It can effectively improve soil environment and play a role in the preservation and water retention of common mulch films. Therefore, it is of great significance to use biodegradable films instead of ordinary plastic mulch films for agricultural production. 
Conclusions
This study evaluated the effects of different irrigation amounts on the physiological growth indicators and yield of biodegradable films covered with drip-irrigated maize in the Xinjiang Oasis Agro-ecosystem in northwestern China. The study found that single factor irrigation amount and biodegradable films had significant effects on most of the physiological growth indexes of maize. When the irrigation amount and biodegradable films interacted, the effect on the physiological growth index of maize reached a very significant level. Inappropriate irrigation and biodegradable film coverage can have a negative impact on maize growth physiology, resulting in reduced maize production. The results of this study found that the appropriate amount of irrigation and biodegradable film is the best choice-that is, a combination of biodegradable film with a water filling amount of 5625 m 3 ha −1 , induction period of 60 d, and thickness of 0.01 mm. We also advocate continuing efforts to test the effects of biodegradable mulch on agricultural production and soil and still require long-term practice. This study can provide local farmers with reasonable maize irrigation capacity and suitable biodegradable films, reduce low crop yield and soil pollution caused by residual films pollution, and promote the development of high-efficiency water and biodegradable films. Low carbon agriculture provides the basis for the same.
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